Askăseic Grammikăc ’Algebrac, Ful. 2 ParĹdosh: 12/10/2001 (1) Estw E d.q. epÐ tou sÿmatoc K kai F mh kenì uposÔnolo tou E. ApodeÐxte ìti to F eÐnai upìqwroc tou E tìte kai mìno tìte an ∀x ∈ F, ∀y ∈ F, ∀a ∈ K, ∀b ∈ K : ax + by ∈ F. (2) ApodeÐxte ìti h tomă duo dianusmatikÿn upoqÿrwn F , G tou dianusmatikoÔ qÿrou E eÐnai dianusmatikìc upìqwroc tou E . ’Estw E = R^3 , F parĹgetai apì ta a = (1, 0, 0) kai b = (0, 1, 0) enÿ G parĹgetai apì ta (0, 1, 0) kai d = (1, 0, 1). Brèste ton F ∩ G.

ApodeÐxte ìti F ∩ G eÐnai dianusmatikìc upìqwroc tou E an kai mìno an F ⊂ G ă G ⊂ F . EÐnai dunatìn h ènwsh dÔo gnăsiwn upìqwrwn tou E na tautÐzetai me ton E?

(3) ’Estw E ènac dianusmatikìc qÿroc, F, G upìqwroi tou E. Shmeiÿnoume me H to sÔnolo H = {z ∈ E : z = x + y, x ∈ F, y ∈ G} (aþ) ApodeÐxte ìti o H eÐnai upìqwroc tou E ton opoÐo ja sumbolÐzoume me H = F + G.

(bþ) ApodeÐxte ìti F ⊂ H, G ⊂ H kai ìti an H^′ eÐnai upìqwroc tètoioc ÿste F ⊂ H^′ kai G ⊂ H^′, tìte H ⊂ H^′.

(gþ) ApodeÐxte ìti F ∩ G = {0} an kai mìno an kĹje z ∈ H grĹfetai katĹ monadikì trìpo wc z = x + y me x ∈ F, y ∈ G.

(4) EpalhjeÔsete ìti to sÿma K eÐnai ènac dianusmatikìc qÿroc epÐ tou euatoÔ tou, to opoÐo ja shmeiÿnoume me (K).

DeÐxte ìti oi monadikoÐ dianusmatikoÐ upìqwroi tou (K), eÐnai to {0} kai to (K).

’Estw K^′ gnăsio upìswma tou K (K^′ ≠ K). EÐnai to (K^′) dianusmatikìc upìqwroc tou (K)? DeÐxte ìti to K eÐnai ènac dianusmatikìc qÿroc epÐ tou K^′. Efarmìste to sto Q ⊂ R ⊂ C .

(5) Ston R^3 , apodeÐxte ìti ta dianÔsmata x_1 = (2, 1, 1), x_2 = (1, 3, 1) kai x_3 = (−2, 1, 3) eÐnai grammikÿc anexĹrthta (6) Ston R^3 , apodeÐxte ìti ta dianÔsmata x_1 = (1, 0, 3), x_2 = (0, 1, 2), x_3 = (2, −3, 0) eÐnai grammikÿc exarthmèna.

(7) Jewrìntac to sÿma R san dianusmatikì qÿro epÐ tou sÿmatoc Q twn rhtÿn arijmÿn apodeÐxte ìti oi arijmoÐ {1, √ 2, √ 3} eÐnai anĹ dÔo grammikÿc anexĹrthtoi. ApodeÐxte ìti oi {1, √ 2, √ 3} eÐnai grammikÿc anexĹrthtoi.

(8) ApodeÐxte ìti mèsa ston dianusmatikì qÿro E twn sunartăsewn R → R, ta stoiqeÐa f_1, ..., f_n, ìpou f_k(x) = sin(kx) eÐnai grammikÿc anexĹrthta.

(9) Ston qÿro C^∞(R, R) jètoume s(x) = sin(x). Meletăsate thn anexarthsÐa thc oikogèneiac (s, s ∘ s, s ∘ s ∘ s).

Na grafteÐte sthn dhmìsia lÐsta munhmĹtwn sthn dieÔjhnsh

http:\\poseidon.math.uoc.gr\mailman\listinfo\gral

EkeÐ ja dojoÔn upodeÐxeic sqetikèc me thn lÔsh twn askăsewn.